Nutritional Bullets from India’s Drylands

India’s arid and semi-arid regions are often described in the language of scarcity: little
rain, extreme heat, saline soils, and uncertain harvests. Yet these difficult landscapes
possess a remarkable biological wealth. Ber, aonla, bael, karonda, lasora, phalsa, khirni,
custard apple, pomegranate and date palm have evolved—or been selected over
centuries—to produce fruit where conventional horticultural crops struggle to survive.
They are not merely “minor fruits.” They are highly adapted biological systems that
combine climate resilience, nutritional value and livelihood potential.

Arid-land fruits do not succeed by escaping environmental stress. They succeed by
managing it. Many have deep or widely spreading roots that explore a larger volume of
soil for moisture. Their leaves may be small, waxy or leathery, reducing water loss
through transpiration. Some regulate the opening of their stomata—the microscopic
pores through which plants exchange gases—particularly efficiently. Others shed their
leaves during severe drought, store water in their tissues or suspend growth until
favourable conditions return.

Ber is an outstanding example. Once established, it tolerates high temperatures,
prolonged dry periods and relatively poor soils while continuing to bear commercially
useful fruit. Aonla performs well under rainfed and alkaline conditions. Bael survives
temperature extremes and grows in soils unsuitable for many conventional fruit trees.



Date palm can remain productive under intense heat if sufficient water is available
around its root zone, while karonda can serve simultaneously as a fruit crop, protective
hedge and source of processed food.

These adaptations make arid fruits increasingly important in a warming India. Climate
change is likely to intensify heat waves, disturb monsoon patterns and increase
competition for irrigation water. Horticulture based entirely on water-demanding crops
will therefore become progressively risky in dry districts. Arid fruits offer farmers a
different model: perennial production built around crops suited to the ecology rather
than an ecology forcibly reshaped for unsuitable crops. ICAR research has long
recognised the hardiness and dependable performance of underutilised fruits under
extreme conditions.

The nutritional richness of these fruits is closely linked to plant physiology. A plant
exposed to heat, intense sunlight, drought and oxidative stress produces compounds that
protect its cells. These include phenolics, flavonoids, tannins, carotenoids, anthocyanins
and vitamin C. In the plant, they help neutralise reactive oxygen species, protect cellular
membranes, deter herbivores or pathogens and shield tissues from ultraviolet radiation.
When humans consume the fruit, many of the same compounds contribute to dietary
antioxidant activity.

Water availability also affects fruit composition. A fruit grown under moderate water
limitation may contain less water relative to its dissolved sugars, acids, minerals and
phytochemicals. Its flavour can consequently become more concentrated. Stress may also
stimulate particular secondary metabolites. This helps explain why many dryland fruits
possess strong tastes—sourness in aonla and karonda, astringency in immature ber, the
aromatic depth of bael or the intense sweetness of dates.

Aonla is perhaps India’s most striking example of concentrated nutrition. It is
exceptionally rich in vitamin C and contains polyphenols and tannins that contribute to
its antioxidant properties. Unlike the vitamin C in many fruits, some of it in aonla remains
relatively stable during processing because it is associated with protective phenolic
compounds. This makes aonla suitable for powders, preserves and dried products,
although processing methods and added sugar substantially influence the health value of
the final food.

Ber supplies vitamin C, carbohydrates, dietary fibre and several minerals. Improved
varieties are larger and sweeter than wild forms, but traditional types may contain
particularly interesting phytochemical profiles. Bael pulp provides fibre, carotenoids,
phenolic compounds and natural sugars. Its mucilaginous components help give bael
beverages their characteristic body. Scientific reviews identify bael as a promising
functional-food ingredient, while also emphasising the need for better standardisation of
varieties and processing.



Karonda contains vitamin C, minerals, anthocyanins and other phenolic compounds,
especially in its deeply coloured mature fruit. Phalsa is valued for its anthocyanins and
refreshing balance of sugars and acids. Lasora contributes fibre and mucilage and has
long been used in pickles and traditional foods. Dates provide readily available energy,
fibre, potassium and diverse phenolic compounds. Pomegranate adds polyphenols and
anthocyanins, although its nutritional profile and commercial requirements differ from
those of hardy, minimally managed species.

Despite their value, arid fruits remain poorly represented in organised supply chains.
Irregular fruit size, short shelf life, limited grading, inadequate cold storage and the
absence of recognised brands keep many of them confined to local markets.

Science can change this situation. Breeding programmes can select varieties for yield,
nutrient content, uniform ripening, reduced seed size and processing quality without
sacrificing drought tolerance. Genomics and metabolomics can identify the genes and
biochemical pathways associated with both resilience and nutritional value. Precision
irrigation can provide small amounts of water at critical stages rather than treating a
dryland orchard like a conventional irrigated plantation. Solar drying, hygienic pulping,
low-sugar preservation and decentralised cold chains can reduce post-harvest losses.

Their greatest promise lies in convergence. A ber or aonla orchard can restore
productivity to marginal land, reduce erosion, store carbon and diversify farm income.
Women’s groups and rural enterprises can convert perishable harvests into powders,
beverages, pickles, preserves and minimally processed snacks. School meals and public
nutrition programmes can use locally appropriate products, provided sugar, salt and
processing are carefully controlled.

India’s arid fruits are indeed crops for a hotter, more water-constrained century. By
bringing horticultural science, nutrition research, conservation and rural enterprise
together, India can transform these overlooked fruits into pillars of climate-resilient
agriculture.
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